We have conceived a supersymmetric Type II seesaw model at TeV scale, which has some additional particles consisting of scalar and fermionic triplet Higgs states, whose masses being around few hundred GeV. In this particular model, we have studied constraints on the masses of triplet states arising from the lepton flavor violating (LFV) processes, such as µ → 3e and µ → eγ. We have analyzed the implications of these constraints on other observable quantities such as the muon anomalous magnetic moment and the decay patterns of scalar triplet Higgses. Scalar triplet Higgs states can decay into leptons and into supersymmetric fields. We have found that the constraints from LFV can effect these various decay modes.
Introduction
The Standard Model (SM) has been a successful model and the only missing piece of it is the Higgs boson. In the recent experiment at the Large Hadron Collider (LHC), the discovery of a Higgs-like particle has been reported [1] . As of now the discovery at the LHC does not imply that it is a Higgs boson of the SM and it could even belong to the physics beyond the SM. On going studies at the LHC will confirm this in future. As for the physics beyond the SM, several motivations have been given [2] . The important motivations among these are the gauge hierarchy problem, smallness of neutrino masses, existence of dark matter, etc. Although there is a growing belief in the physics beyond the SM, the theoretical models in this category also have to deal with the constraints from the flavor violating processes. For a review on flavor violating processes, see Ref. [3] . The SM has been consistent with all the flavor violating processes due to the Glashow-IliopoulosMaiani cancellation mechanism, and this cancellation mechanism may not work in models of physics beyond the SM.
In this work, we have been motivated by arguments for physics beyond the SM [2] , especially related to neutrino masses [4] . Among the various models for non-zero neutrino masses, Type II seesaw mechanism offers a viable model [5] . In this model, the scalar triplet Higgs with hypercharge Y = 1 can give Majorana masses to neutrinos by acquiring a vacuum expectation value (vev) to the neutral component of the triplet Higgs. Due to the seesaw mechanism [5] , the vev of neutral triplet Higgs can be as low as ∼ 1 eV, provided the masses of these states are O(10 14 ) GeV. As a result of this, for O(1) Yukawa couplings the neutrino mass scale m ν ∼ 0.1 eV can be explained. Supersymmetry (SUSY) [6, 7] has been proposed to solve the gauge hierarchy problem and it is one of the main contenders for new physics. To explore the models among the physics beyond the SM, supersymmetrizing the Type II seesaw mechanism would be worth to do [8, 9] . In the supersymmetrized version of Type II seesaw model, both the scalar and fermionic states of triplet Higgses will have super heavy masses of O(10 14 ) GeV. A positive aspect of having super heavy masses to triplet Higgs states is that the lepton flavor violating (LFV) processes in both the non-SUSY and SUSY versions of Type II seesaw model would be suppressed and they can be within the experimental limits. A negative point in these models is that these heavy triplet states cannot be produced at the LHC, and hence a direct detection is unlikely for the Type II seesaw mechanism. For indirect signals of super heavy triplet states, see Ref. [10] . Hence, for phenomenological studies at the LHC, we consider a specific version of SUSY Type-II seesaw model, where we conceive TeV scale masses for the triplet Higgs states.
In the Type II seesaw model, leptogenesis mechanism can be employed to explain the asymmetry between matter and anti-matter [8, 11] . In the non-SUSY version of Type II seesaw model, the recent indication of LHC experiment on the existence of Higgs boson [1] can also be accommodated [12] . In these models, the triplet Higgs states can induce LFV processes such as µ → 3e, τ → 3µ, τ → e2µ, etc at tree level, and at 1-loop level decays like µ → eγ, τ → eγ and τ → µγ can also happen. None of the above mentioned LFV decay processes have been observed in experiments and stringent experimental upper bounds have been put on the decay branching ratios of these processes [13] . In fact, in the SUSY version of Type II seesaw model, the above mentioned LFV processes can get additional radiative contributions which are induced by slepton fields. These additional contributions due to slepton fields also exist in the minimal supersymmetric standard model (MSSM).
In the MSSM, the off-diagonal elements in soft masses of sleptons can generate LFV processes which are induced at 1-loop level. As a result of this, constraints on model parameters may be reduced in MSSM as compared to that in Type II seesaw model.
Especially, we may expect stringent bounds in Type II seesaw model from processes such as µ → 3e which take place at tree level.
In the literature, some work has already been done on the LFV processes in the non-SUSY version of Type II seesaw model at TeV scale [14, 15, 16] . Even in the SUSY version of Type II seesaw model at TeV scale, some work has been done in this direction [17] .
However, in Ref. [17] , a detailed study of constraints on model parameters arising from LFV processes has not been done. Moreover, in Ref. [17] , the model has been motivated from high scale physics, and due to renormalization group effects, off-diagonal elements in the slepton mass matrices can become non-zero at low energy scale. As a result of this, processes like µ → eγ can have additional contribution due to sletpon fields.
In this work, we have confined to the SUSY version of Type II seesaw model at the low energy scale and assume zero off-diagonal elements in charged slepton and sneutrino mass matrices. More precisely, we assume off-diagonal elements to be zero in the soft mass-squared terms and also in the soft A-terms of the slepton fields. This assumption makes our work to be different from that in Ref. [17] . Moreover, in our considered model, the LFV processes can happen only due to the non-diagonal Yukawa couplings of triplet
Higgs field with the lepton doublets. Although we have neglected the contribution from slepton fields, the LFV processes in our work are clearly different from that of non-SUSY version of Type II seesaw model [14, 15, 16] , since the fermionic partners of scalar triplet fields will give additional contribution to the LFV processes in our model.
The LFV processes in our model dominantly depend on neutrino Yukawa couplings and masses of triplet Higgs states. The Yukawa couplings can be determined from neutrino masses and mixing angles as well as from vev of scalar triplet Higgs. We will show later that the vev of scalar triplet Higgs can be around 1 eV in order to be compatible with neutrino oscillation data. Hence, by determining the Yukawa couplings, the experimental limits on LFV processes can put constraints on the masses of triplet Higgs states. We have studied implications of these constraints on other observable quantities such as the muon anomalous magnetic moment [18] and the decay patterns of scalar triplet Higgses.
Since the triplet states have TeV scale masses, they can be pair produced at the LHC and their decay products give us experimental signals of this model. We have found that the constraints from LFV processes can effect the decay channels of these fields.
The organization of our paper is as follows. In the next section we give a brief description of SUSY version of Type-II seesaw model at TeV scale. In Sec. 3, we describe various possible LFV processes in this model and the expressions of their branching ratios. In
Sec. 4, we have presented constraints due to the LFV processes on the masses of scalar and fermionic components of triplet Higgs states of this model. In the same section, we have also given results on the contribution of triplet states to the anomalous magnetic moment of the muon, (g − 2) µ . In Sec. 5, we have described various decay channels of the scalar triplet Higgs states and their branching ratios. In Sec. 6, we have commented on phenomenological signals of this model in collider experiments. We conclude in Sec.
7. We have given total scalar potential of this model in Appendix A. Our conventions on neutralino and chargino mass matrices are described in Appendix B.
The Model
The gauge symmetry of the SUSY Type II seesaw model is SU(3
The superpotential of this model can be written as [8, 9] 
Here, θ ++ is the mixing angle between φ 1,2 will have some mixing masses with higgsinos, winos and bino. Because of this mixing, the neutralino and chargino mass matrices [6, 7] of MSSM will be extended to 6×6 and 3×3, respectively, in this model. The mixing masses can happen due to λ 1,2 -terms of W II and also due to gauge invariant kinetic D-terms of T 1,2 (See Sec.
5 for D-terms of T 1 and D-terms of T 2 can be analogously written). The corrections due to former terms are negligible due to the suppressed values of λ 1,2 . The D-terms also give negligible corrections because these mixing masses are proportional to v ′ 1,2 . Since these corrections are ∼ 1 eV, we can safely take all the fermionic triplet Higgs states to be degenerate with a mass of M. As a result of this, in this work, we have taken both the neutralino and chargino mass matrices to be 4×4 and 2×2, respectively, which are described in Appendix B.
LFV processes
As described in Sec. 1, in our model, we assume vanishingly small off-diagonal elements in the soft mass-squared terms and also in A-terms of the slepton fields. As a result of this, in the lepton sector of our model, the Yukawa couplings in the first term of W II , Eq. (1), can only generate flavor changing processes, whose interaction terms in the Lagrangian are given below.
+h.c.
The last four terms in the above equation can drive LFV processes at tree level and and also at 1-loop level. Below we have described these processes.
LFV processes at tree level
The off-diagonal elements in the last term of Eq. (9) generate LFV processes at tree level
is 10 −12 [13] and the corresponding upper limits on the branching ratios of τ -decays are about ∼ 10 −8 [13] . These LFV processes are driven by the scalar field φ 2 . Hence, the contributions due to both these fields should be summed in the amplitudes of these processes. Below we have given expressions for branching ratios of the above mentioned decays.
where
are the masses of W -boson and doubly charged φ-fields, respectively.
Here, ℓ 1 = e and ℓ 2 = µ (Here, the muon field (µ) is different from µ-parameter of Eq.
(1)). S is a symmetric factor which equals to In the previous section, we have motivated our model in such a way that in order to explain the smallness of neutrino masses, a natural parameter space is v ′ 1 ∼ 1 eV so that the elements of Y ν are nearly unsuppressed. Hence, for this choice of parameter space, the above mentioned LFV processes can give lower bounds on the masses of doubly charged scalar fields. As explained before that due to similarity in the form of matrices
, the above mentioned bounds on the doubly charged fields will translate into similar lower bounds on the masses of singly charged and neutral scalar triplet fields.
Hence, we can conclude that in our scenario the LFV processes at tree level can constrain the masses of scalar components of the triplet states.
Radiative LFV processes
The last four terms of Eq. (9) can generate LFV processes at 1-loop level. These are µ → eγ, τ → eγ and τ → µγ. The experimental upper limit on BR(µ → eγ) is 2.4×10
at 90% C.L. [20] , and the corresponding upper limits on BR(τ → eγ, µγ) are about 10 −8 [13] . We will show later that the upper bounds on the branching ratios of radiative LFV processes can put lower bounds on the masses of fermionic triplet Higgs states.
Let us consider the decay process 
Here, u i and u j are the Dirac spinors of the charge leptons ℓ i and ℓ j , respectively, and 
Here, m ℓ i , ml k and mν k are the masses of charged lepton, charged slepton and sneutrino fields, respectively. The decay width of µ → eγ is given by
After neglecting the electron mass, the branching ratio of µ → eγ is
where α = e 2 4π
and G F = 1.166 × 10 −5 GeV −2 . The branching ratio of τ → eγ can be computed from
In the above expression by replacing A 13 → A 23 , we can get the expression for branching ratio of τ → µγ. In these expressions we have applied the approximation m
τ . The expression for the muon anomalous magnetic moment, (g − 2) µ [18] , can be found from the same amplitude of ℓ j → ℓ i + γ, which is described above. By identifying ℓ i = ℓ j = µ, the necessary amplitude for the (g − 2) µ can be written as
where u µ is the Dirac spinor of the muon. From the above amplitude, we can read the contribution to the (g − 2) µ due to the triplet Higgs states, whose expression is given below.
Here we comment on our results on the decay branching ratios of flavor changing processes with the previously work done in the non-SUSY [15] and SUSY [17] versions of the Type II seesaw model. The LFV processes at tree level are driven by the doubly charged scalar triplet fields. In the limit B T = 0, the mixing between the fields φ
will vanish and the branching ratios of these processes reduce to the expressions as they are given in Ref. [15] . The amplitudes for radiative decay processes, such as µ → eγ, get contribution from scalar (1st line of Eq. (12)) as well as from fermionic (2nd line of Eq.
(12)) components of triplet Higgs. Again, in the limit B T = 0, the contribution from first line of Eq. (12) reduces to the expression as it is given in Ref. [15] , while the fermionic triplet contribution of Eq. (12) has a similar form to the corresponding expression given in Ref. [17] . However, the sign proportional to the f 1 (x ++ k )-term is given with a minus sign in Ref. [17] .
Constraints from the LFV processes
Before explaining constraints from the LFV processes, we here make brief comments on relaxing constraints from the tree level LFV processes. Among these, we can expect stringent limits from BR(µ → 3e). To suppress limits from BR(µ → 3e), we can fine tune the Yukawa couplings Y 12 ν , Y 11 ν to be vanishingly small [14, 15, 16] . However, it has been reported in Ref. [21] that to achieve Y 12 ν = 0, the neutrino mixing angle θ 13 will have to be too small which is not consistent with the recently measured value of θ 13 at the Double Chooz, Daya Bay and RENO experiments [22] . Nevertheless, here our motivation is that we choose generic values for neutrino masses and mixing angles, and study bounds on the masses of triplet Higgs states.
The six neutrino Yukawa couplings in this model, Eq. (4), are determined by the neutrino masses and mixing angles. The mixing angles are incorporated in the unitary matrix U PMNS , and we have parametrized this matrix according to the convention in Ref. [13] . Here, without loss of generality, we have chosen the CP violating phase δ and the two Majorana phases to be zero. We have taken the neutrino mass-squared differences as Here, the term in bracket gives inverted hierarchical mass pattern for neutrinos. To be consistent with the above neutrino mass-squared values, we can choose three different hierarchical mass patterns, which are described below.
Normal hierarchy (NH) :
Degenerate Neutrinos (DN) :
As for the mixing angles, we have taken them as: sin
and sin θ 13 = 0.1737. Here θ 13 = 10 o and the other two angles are fitted to the tri-bimaximal values [24] . All these values are consistent with the global fitting to the neutrino oscillation data, done in Ref. [23] .
After determining the Yukawa couplings, BR(µ → 3e) can put limits on m φ . However in this analysis, we also have to know the values of U . Alternatively, to simplify this task, we may choose the soft parameters B T = 0 and m
. In this case, φ from BR(µ → 3e). From Eq. (7), it can be noticed that for tan β ∼ 10, the electroweak corrections to the triplet Higgses would be at most ∼10
GeV. Hence, the lower bound on m φ ++ 1
will put nearly the same lower bound on m φ ++ 2
.
In fact, the arguments given below Eq. (7) would suggest that similar amount of lower bounds will apply on the singly charged and neutral triplet scalar fields. Hence from the above argument of simplicity we choose B T = 0 in this section.
In Tab Now, by inputting the lower bounds of the masses of scalar triplet Higgses in the radiative LFV processes, such as µ → eγ, we can derive lower bounds on the masses of fermionic triplet Higgs states. From the expressions of decay branching ratios of ℓ j → ℓ i γ, which are given in the previous section, we can notice that the masses of charged slepton and sneutrino fields will also contribute to these radiative processes. For simplicity, we have chosen degenerate masses for the three charged sleptons (ml) and for the three sneutrino fields (mν). Regarding the masses of scalar components of triplet Higgses, as explained previously, the electroweak corrections can be at most ∼10 GeV, and so in our numerical analysis we have taken m φ to the lower limits as they are given in Tab. 1, and we comment below on what may happen if we increase its value. From the experimental limits on radiative LFV decays [13, 20] , we expect stringent constraints on model parameters from BR(µ → eγ). As a result of this, in the analysis, for some fixed values of ml and mν, we first check if the constraints from BR(τ → eγ, µγ) are satisfied and then compute BR(µ → eγ) as a function of fermionic triplet Higgs mass, M.
In Fig. 1 , in the case of NH, we have given constraints on M from the above mentioned radiative LFV processes. In Fig. 1(a) , we have fixed v ′ 1 = 1.0 eV and plotted BR(µ → eγ) versus M for four different combinations of (ml, mν). Among these four different combinations, (ml, mν) = (200 GeV, 200 GeV) has given stringent lower limit on M which is about 200 GeV. The next stringent limit on M has come from the other combination of (ml, mν) = (200 GeV, 800 GeV), which sets M ≥ 180 GeV. Whereas, the other two combinations such as (ml, mν) = (800 GeV, 200 GeV) and (800 GeV, 800 GeV) have put no limits on M. In Figs. 1(b) and 1(c), we have decreased v ′ 1 to 0.5 eV and 0.1 eV, respectively. In these two plots we can observe that the lower limits on M will be stringent from the combination (ml, mν) = (200 GeV, 200 GeV) as compared to the other three combinations which we have mentioned above. The stringent lower limits on M in Figs. 1(b) and 1(c) are about 550 GeV and 3190 GeV, respectively. From these observations we can conclude that BR(µ → eγ) has greater sensitivity on ml as compared to that on mν, and lower the value of ml the greater would be the lower limit on M. The lower bounds on M increases with decreasing v ′ 1 , since the elements of Y ν will increase. Another point to notice from the plots of Fig. 1 is that BR(µ → eγ) decreases with M and goes to a dip at a certain value of M, and then for a large value of M it becomes saturate. The reason for this is as follows. From the amplitude of the process ℓ j → ℓ i + γ, Eq. (12), we can notice that there is a relative minus sign between the contributions of scalar and fermionic components of triplet Higgs. Moreover, as explained before, in the numerical analysis, we have fixed the contribution from scalar components by fixing their masses. Hence, due to the above mentioned relative minus sign, at a certain value of M the amplitude for ℓ j → ℓ i + γ will become zero, and then goes to the saturation for large value of M, since the amplitude is ∝ respectively. In both of these cases, we have noticed that the dependence of BR(µ → eγ) on the ml and mν is same as that described around Fig. 1 . Hence, in both the plots of the muon anomalous magnetic moment, (g − 2) µ [18] . The current discrepancy between the SM and the experimental value of (g − 2) µ can be taken as ∆a µ = a . The (g − 2) µ is a good observable quantity in the study of new physics. In our model of SUSY Type II seesaw at TeV scale, neutralino−charged slepton and chargino−sneutrino loops will give contribution to the (g − 2) µ [26] , and the above discrepancy can be easily fitted. 3 On top of this loop contribution, the scalar and fermionic triplet Higgs states will also give additional contribution to the (g − 2) µ , which is given in Eq. (18) . From the relation in Eq. (18), we can notice that the scalar and fermionic triplet Higgs states give negative and positive contributions, respectively. Since the current discrepancy in ∆a µ is strictly positive, the non-SUSY Type II seesaw model, where the contribution is from scalar triplet Higgses, cannot explain this discrepancy [16] .
In our present model, the fermionic triplet Higgs states give positive contribution, so it is interesting to see how large can this contribution be to the (g − 2) µ . The contribution of ∆a T µ , Eq. (18), greatly depends on the sizes of Yukawa couplings. As mentioned before, in the cases of NH and IH, for v respectively. The area between these lines is allowed from the (g − 2) µ . For v ′ 1 = 1.0 eV and 0.5 eV the Yukawa couplings are so small that the discrepancy in the (g − 2) µ cannot be fitted by the triplet Higgses. Whereas for v ′ 1 = 0.1 eV, there is a chance to fit this discrepancy for a low value of M. However, the constraint from µ → eγ puts a lower limit on M to be around 3600 GeV. Hence, after including the constraints from LFV processes the maximum contribution to the (g − 2) µ from triplet Higgses in this model is found to be 3.4 ×10 −11 for v ′ 1 = 0.1 eV, or 0.5 eV, or 1.0 eV. This contribution is two orders smaller than the required amount. Hence, in the SUSY Type II seesaw model, the discrepancy in (g − 2) µ can be fitted with the loop induced diagrams of neutralino-charged slepton and chargino-sneutrino. The reason for discontinuity of lines in Fig. 3 is that after a certain large value of M the scalar contribution to ∆a T µ will be dominant which is negative, and we have plotted ∆a T µ in the units of log 10 . The amount of this negative value is so small that it gives negligible contribution to the (g − 2) µ .
Decays of scalar triplet Higgses
The detection of components of triplet Higgs at the LHC can give validity to our model.
At the LHC or an e
+ e − collider, through the γ and Z mediated processes, both the charged as well as the neutral components of triplet Higgses can be pair produced. The production process for fermionic triplet Higgs states (∆s) at a collider experiment is similar to the corresponding production of charginos of the MSSM. For the production of scalar triplet
Higgses at collider experiments, see Refs. [28, 29, 30] . Here, we study the decay products of scalar triplet Higgses, through which the detection of these fields can be done at collider experiments. The decays of fermionic triplet Higgs states in a left-right SUSY model can be found in Ref. [31] .
Among the scalar components of the triplet Higgs, decays of φ The scalar φ 1 states can decay into charged leptons and neutrinos, and the interaction terms for these processes can be read out from Eq. (9). The components of φ 1 can also decay into scalar states containing charged sleptons and sneutrinos. These decays are driven by the (A ν Y ν )-term of Eq. (5). From the gauge invariant kinetic term of the superfield T 1 , the φ 1 s can also decay into supersymmetric fields, whose interaction terms can be obtained from
Here, T a are generators of the SU(2) L group in the triplet representation, which are given in Appendix A. According to this representation, the form of T 1 in the above equation The decay widths of φ 1 s into leptonic and into SUSY fermionic particles will have the following form.
Whereas, the decay widths of φ 1 s into a pair of scalar states involving charged sleptons or sneutrinos will have the following form.
Here, A and B are the product particles with masses m A and m B , respectively. m φ 1 is the mass of the parent particle φ 1 . In the above Eqs. (21) and (22), the factor C φ 1 ,A,B depends on the coupling strength of the parent particle to the product particles, whose expressions are given in Tab. 3. (21) and (22) . In the decay modes into leptons and into sleptons, S is a symmetric factor which equals to 
Except the decays in the category of (i), the decays in (ii)−(iv) are driven due to the mixing between doublet and triplet scalar Higgses [32] . However, coupling strengths of all the decays in (i)−(iv) are proportional to v ′ 1 , which in our case is very small, and hence the branching ratios of these decays are negligible. Due to this, we have neglected the above mentioned decays in our analysis. into same sign charged dileptons is taken as Br(φ
is the total decay width of φ ++ 1 . Similarly, the three charged sleptons, the four neutralinos and the two charginos are summed in the decay modes of φ decay modes. In all the decay modes we have summed over the generation index of product particles, see text for details.
that both the dilepton and di-slepton modes will be suppressed as soon as the modes into SUSY fermionic particles are kinematically accessible. The reason for this is as follows.
Apart from coupling strengths, in the limit of large mass of φ In Fig. 4(a) we have chosen v ∼ 500 and 575 GeV, respectively. As argued in the previous section, the LFV processes have put a lower bound on m φ ++ 1 to be about 630 GeV. Hence, in the case of Fig. 4(a) , the scalar field φ ++ 1 can be detected in a collider experiment through its decays into SUSY fermionic particles, because both the charged dilepton and charged di-slepton modes are suppressed for m φ ++ 1 > 630 GeV. However, in Fig. 4(b) we have increased M to 600 GeV so that the SUSY fermionic modes are kinematically accessible at about m φ ∼ 630−800 GeV, the probability of detecting φ ++ 1 in the charged di-slepton mode is hardly about 10%. However, by increasing A ν from 500 GeV to 1 TeV, this probability can be enhanced to 30%, while at the same time the probability into the charged dilepton mode will decrease to about 70%. In Fig. 4(c) we have decreased v We can compare the results of Fig. 4 with that in the non-SUSY version of Type II seesaw model at TeV scale. In the non-SUSY version, only the decay modes into dilepton and di-gauge boson will be present [32] . However, as argued previously, the decay mode into di-gauge boson will be suppressed in our context. The best channel to detect a scalar triplet Higgs is in the decay φ ++ 1 → ℓ + ℓ + , which has less background in a collider experiment. However, in this model, this channel is restricted by the decay modes into SUSY particles as well as by constraints from the LFV processes. Whereas, in the non-SUSY version of Type II seesaw model, even after imposing the constraints from LFV processes, due to non-existence of decay modes into SUSY particles, we would still have high branching ratio for the decay φ
. Decay modes of the scalar field φ Fig. 4 , whereas it is vice-versa in Fig. 5 . We believe the reason for this is that the coupling of φ Fig. 6(a) , the branching ratio for the decay channel intoν * ν * is not larger than 10% in the allowed region of m φ 0 1 ∼ 630−800 GeV. However, this branching ratio can be increased by increasing the value of A ν from its input value of 500 GeV.
A final comment on the decay branching ratios of φ + 1 and φ 0 1 , which are described in Figs. 5 and 6, are as follows. In the littlest Higgs model with SU(5) symmetry [33] , both the doublet and triplet scalar states of the gauged SU(2) L will be put into one single SU (5) multiplet. As a result of this, we can see that the decay branching ratios of φ + → tb and φ 0 → tt are significant [34] in the littlest Higgs model. However, as explained before, in our model, the above mentioned decay processes are suppressed due to small admixture between doublet and triplet scalar fields. Hence, in a collider experiment, the decays of been reported in Ref. [30] that the cross section for this pair production is about 1 to 0.1 fb for m φ ++ between about 600 to 1000 GeV. In the case of Drell-Yan process, the final signal would be 4 leptons of the form ℓ + ℓ + ℓ − ℓ − . One can also singly produce φ ±± at the LHC through the process q ′q → W * → φ ±± φ ∓ [29] . It has been claimed in Ref.
[29] that the cross section for the single production of φ ±± can be enhanced by about a factor of 2 compared to the Drell-Yan case. In the case of single production of φ ±± , the final signal would be 3 leptons of the form ℓ ± ℓ ± ℓ ∓ . In the previous section, we have described that the decay modes of scalar triplets into leptons will compete with decay modes into supersymmetric particles. In Figs between 630 to 800 GeV, in the case of 4-lepton signal. In the case of 3-lepton signal, about 12 to 120 events can be observed at the LHC.
However, these event numbers are calculated without including background processes and simulation cuts, and a detailed analysis should be done in order to detect the scalar triplet fields at the LHC. Apart from the above described 4-lepton and 3-lepton signals, there can be other possibilities in our model. In either of the processes qq(q
one doubly charged scalar triplet can decay into dilepton, whereas, the other scalar triplet can decay into SUSY particles. In these processes, there can be flavor violating decays φ −− → eµ, µτ , etc at the LHC.
We comment on the detection prospects of our model compared to the Type II seesaw models where the triplet fields are super heavy. As already described before, in our model the triplet fields have masses around 1 TeV and we have assumed that off-diagonal entries in the soft masses of sleptons are zero. However, in models where triplet fields are super heavy, due to renormalization effects, slepton mass matrix can acquire non-zero offdiagonal elements. In fact, in this class of models [9, 10] , it has been shown that various LFV processes are correlated by the same model parameters, and flavor violating decays of staus and neutralinos can be observed at the LHC [10] . In our model these processes are absent, however, LFV decays of charged triplet fields of this model can be observed at the LHC. We have commented on one such possibility in the previous paragraph.
In 
give additional contribution to 0νββ [35] .
But due to small couplings and heavy masses of these fields, this additional contribution is highly negligible, and hence the amplitude for 0νββ is dominantly contributed by the Majorana neutrinos [35] .
Conclusions
In this work we have focused on the phenomenological implications of supersymmetric Next, we have addressed the implications of the constraints from LFV processes on observable quantities such as the muon anomalous magnetic moment, (g − 2) µ . In the case of degenerate mass pattern of neutrinos, the contribution to the (g − 2) µ from the scalar and fermionic triplet Higgses can fit the current discrepancy in it. However, after applying the constraints from the above described LFV processes, this contribution will be at most 3.4 × 10 −11 , which is two orders less than the required amount.
We have also studied the detection of scalar triplet fields in a collider experiment, and for this we have studied decay patterns of these fields. While studying these decay processes, we have applied the same assumptions which we have applied in our study on the LFV processes, which are described above. As a result of this, the scalar triplet fields Flavor violation in our model can take place through decays such as φ −− → eµ, µτ, etc.
Probing such flavor violation in the LHC can not only test the Type II seesaw mechanism of our model but also can be used to distinguish different hierarchical mass patterns of neutrinos.
The first term in Eq. (23) 
